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Pathogenesis and prevention of ischemia-induced acute renal failure
(ARF). R. W. Schrier, P. E. Arnold, J. A. Gordon, D. R. Wilson, and T.
J. Burke. Department of Medicine, University of Colorado School of
Medicine, Denver, Colorado, USA. Intrarenal norepinephrine (NE) and
renal artery clamping appear to be the two best models for studying the
pathogenesis and prevention of ischemic ARF. The unilateral NE
model in the dog, which has been extensively studied in our laboratory,
demonstrates early vasoconstriction with reduced glomerular filtration
pressure and later tubular obstruction due to debris from cell necrosis.
Insights into the mechanisms responsible for the protective effects of
mannitol and furosemide in this model have also been obtained. Since
ischernia deprives renal tissue of an adequate supply of oxygen, the
mitochondrial responses to reductions in oxygen delivery have been
studied. We hypothesized that during ischemia, mitochondrial (Mito)
energy production would decrease and lead to increases in cytosolic
and Mito calcium ion which could be responsible for renal vasoconstric-
tion and cellular necrosis. Measurements of Mito respiration in NE-
induced ARF showed that the major respiratory defect occurred in
oxidative phosphorylation (State 3 respiration). This defect was appar-
ent by 1 hr post-NE and was profound by 24-hr post-NE. Mito Ca
concentration did not rise early (1 hr post-ischemia) but was increased
at 24 hr. In addition we have recently examined Mito function in the rat
in ischemic ARF induced by bilateral renal artery clamping. Similar but
more marked changes were seen with depressed Mito respiration after
45 mm of clamping, some improvement after 1 hr reperfusion, and
severe deterioration at 24 hr when ARF is established. Mito Ca was
also increased at 24 hr post-clamping. Studies of prevention in the NE
model indicate that both verapamil and isotonic mannitol given prior to
the insult prevent the defects in Mito respiration as well as normalizing
Mito Ca and glomerular filtration rate 24 hr post-ischemia. Mito
respiration and Ca + concentration may provide sensitive cellular
markers for the occurrence and prevention of ARF.
Diabetic renal-retinal syndrome: Improving prognosis. E. A. Fried-
man. State University, Downstate Medical Center, Brooklyn, New
York, USA. Diabetes mellitus accounts for about one in four newly
diagnosed uremic patients in the United States. Coincident extrarenal
vasculopathy seriously limits the extent of rehabilitation achievable in
diabetic patients treated by hemodialysis and renal transplantation.
Retinopathy present in 97% of insulin-dependent (type 1) diabetic
patients causes vision loss in about half who develop uremia. Coinci-
dent nephropathy and retinopathy defines the diabetic renal-retinal
syndrome. A decade ago, survival of treated uremic diabetic patients
was so dismal (78% dead in 1 year), that their acceptance for dialytic
therapy or a renal transplant was usually not advised. By 1981 however,
at least half of type 1 diabetic patients begun on dialysis could anticipate
living for 2 years, while three fourths of recipients of living related
donor kidneys will be alive at 2 years. Blindness during uremia therapy,
formerly regarded as inevitable for the majority of type 1 diabetic
patients, can now be prevented by carefully timed panretinal photoco-
agulation and vitrectomy. Enhanced survival and reduced morbidity
during uremia therapy has been achieved by: (1) recognition of the
importance of reducing hypertensive blood pressure to normal, (2)
appreciation of the deleterious effects of hyperglycemia, and (3) avail-
ability of simplified techniques for finger stick blood glucose measure-
ment. That hyperglycemia damages glomeruli has been inferred both
from kidney transplant studies in rat models of diabetes, and from
biopsies of kidneys from nondiabetic patients transplanted into diabetic
patients. Early stages of glomerulosclerosis which develop in a hyper-
glycemic milieu disappear upon establishment of euglycemia in rat and
human. Sustained glucose control in the preazotemic years of type I
diabetes may preempt diabetic nephropathy.
Current views on immunosuppression for renal transplantation. M. G.
McGeown. Renal Unit, Belfast City Hospital, Belfast, North Ireland.
Immunosuppression for renal transplantation should ensure survival of
the graft without undue risks to the patients. Current methods fall far
short of this ideal, and complications are frequent and may endanger
life. The patient may be conditioned before transplantation by thymec-
tomy, splenectomy, bilateral nephrectomy, thoracic duct drainage, or
blood transfusion, either third party or donor specific. With the
exception of blood transfusion, these methods carry considerable risk
and are of doubtful efficacy. Blood transfusion has been generally
accepted as beneficial though the mode of action is still unknown.
Selection may play a part because, if patients are given a kidney with a
negative crossmatch, the antigens to which the patient has been
sensitized are selected out. Suppressor cells or enhancing antibodies
have not been demonstrated in humans although enhancing antibodies
have been found in animals. The optimal number of transfusions and the
optimal timing is unknown. Peroperative transfusion has been claimed
to be beneficial and free from risk of sensitization but this remains
unproven. Donor specific transfusion prior to living related donor
transplantation enhances graft survival, to 90 to 95% at 1 year in the two
thirds of recipients who do not develop antibodies to their donor. Whole
body irradiation prior to grafting is too dangerous for clinical use but
total lymphoid irradiation similar to that used for Hodgkin's disease
seems more promising although the dosage is critical. Local irradiation
of the graft either for early prophylaxis or for rejection is probably not
effective, although widely used, and may lead to fibrosis of the graft.
Azathioprine has definite value if used with caution; side effects of
leucopenia, macrocytosis, occasional anemia, and very rare liver
toxicity can be controlled. Steroid for reducing small lymphocytes and
an anti-inflammatory effect seems to greatly improve graft survival and
to be necessary even for the majority of identical sibling donors. It has
numerous serious toxic effects and has been used in large doses, but a
low dosage of 20 mg prednisolone daily from the day following
transplantation is very effective and greatly reduces the incidence of
side effects. Although excellent in animals, antilymphocyte globulin is
disappointing in humans, whether used for prophylaxis or antirejection.
due to difficulty in standardization of preparations. Monoclonal anti-
bodies hold promise but would appear to be effective only once, and
rejection may recur. Cyclosporin A is a powerful immunosuppressant
but has numerous side effects of which nephrotoxicity is very impor-
tant, but at least partially reversible and probably dose related. It may
be possible to synthesize a less toxic analogue. Plasmapheresis may be
helpful for treatment of steroid-resistant rejection but is not for first line
therapy. It is essential to exclude other causes of failing graft function
before treating rejection, as the high doses of steroid still used carry
considerable risk.
Osmotic and nonosmotic release of vasopressin in health and disease. S.
Ishikawa, D. G. Bichet, and R. W. Schrier. Department of Medicine,
University of Colorado School of Medicine, Denver, Colorado, USA.
Since the pioneering studies of Prof. E. B. Verney in 1947, the concept
that the release of arginine vasopressin (AVP) is regulated by the
osmolality of body water has been well documented. The recent
development of techniques of electrophysiology, immunocytoche-
mistry and radioimmunoassay have provided further information about
the osmotic release of AVP. Several factors such as genetic, species
and environmental differences and the nature of the solute which
provides the osmotic stimuli, affects the function of osmoreceptors. The
osmoreceptors may be located in the organum vasculosum of the lamina
terminalis of the anterior hypothalamus outside of the blood-brain
barrier. In addition, the release of AVP is also regulated by the
nonosmotic factors. Nonosmotic stimuli for AVP release are sensed by
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high pressure (carotid and aortic) and low pressure (left atrial) barore-
ceptors to the magnocellular neurosecretory neurons in the hypothala-
mus via the parasympathetic afferent pathways. For example, changes
in systemic hemodynamics, hypoxia, stress, and nausea activate the
nonosmotic pathways for AVP release. Neurophysiologic studies have
suggested strongly that the Osmotic and nonosmotic pathways for AVP
release are anatomically separate. Although osmotic control of AVP is
thought to be more sensitive, the precise interaction between osmotic
and nonosmotic release of AVP remains to be determined. For exam-
ple, in some pathological states of water retention, such as cardiac
failure, liver cirrhosis, adrenal insufficiency, and the syndrome of
inappropriate secretion of antidiuretic hormone, elevated levels of
plasma AVP are observed although plasma osmolality is reduced.
Finally, the central nervous system neurotransmitters, such as acetyl-
choline, catecholamines and enkephalins, prostaglandins and calcium,
have been implicated in the modulation of the osmotic and nonosmotic
AVP release.
Renal blood flow. C. Rosendorff. University Circulation Research
Unit and Departments of Physiology and Medicine, University of
Witwatersrand Medical School, Johannesburg, South Africa. Renal
blood flow (RBF) accounts for 20% of the cardiac output in man at rest;
oxygen extraction is about 1.5 ml% and oxygen consumption 18 to 20
mI/mm. The renal vasculature is unique in that there are high- and low-
pressure capillary beds in series. The afferent and efferent arterioles
both have a rich sympathetic innervation, and both participate in
sympathetic and autoregulatory responses. RBF is essentially bicom-
partmental; component I (C)), flow to the cortical nephrons, concerned
mainly with sodium homeostasis, the major energy-requiring process in
the kidney, comprises 80 to 90% of total RBF, and is near maximal.
Component 2 (C2) flow goes to the inner cortex and medulla (juxtame-
dullary nephrons) and is 10 to 20% of total RBF, but this proportion
increases in response to vasodilator stimuli (for example, autoregu-
latory response to a fall in renal perfusion pressure, change from upright
to recumbent posture, drugs such as ACh, bradykinin POE1, PGA1,
PGI2, ATP, captopril, calcium antagonists, and hypoxia). RBF autoreg-
ulation, mediated by changes in both afferent and efferent arteriolar
caliber, is maintained down to about 75 mm Hg mean perfusion
pressure, but GFR autoregulation is lost at about 100 mm Hg. Renal
vasoconstriction, mainly in CI, is produced by: (a) activation of
adrenergic receptors, as in direct or reflex sympathetic stimulation, and
new receptor protein can be generated by hypercholesterolemia and by
hyponatremia, and (b) activation of the intrarenal renin-angiotensin
system.
Clinical spectrum of hyponatremic disorders. D. Bichet, and R. W.
Schrier. Department of Medicine, University of Colorado School of
Medicine, Denver, Colorado, USA. Hyponatremia may occur in the
presence of an excess, deficit, or near normal total body sodium (TBS),
therefore it is useful to classify hyponatremic according to TBS. Since
TBS i the primary determinant of extracellular fluid (ECF), bedside
evaluation of ECF volume allows for a convenient means for classifying
hyponatremic patients. Also, analysis of urinary sodium concentration
is of diagnostic importance in determining the etiology of hyponatremia.
We have recently accumulated evidence for the nonosmotic (barorecep-
tor) stimulation of arginine vasopressin (AVP) in hyponatremic edema-
tous states. For example, radioimmunoassayable AVP was found to be
inappropriately elevated in 30 of 37 patients with congestive heart
failure. Inappropriately elevated levels of AVP were also found in
hyponatremic cirrhotic (C) patients as compared to normonatremic C
patients. The hyponatremic patients were also found to have higher
pulse, lower plasma albumin, higher plasma renin activity (PRA),
aldosterone (PA), norepinephrine (NE), and a lower urinary sodium
excretion as compared to normonatremic C patients with normal water
excretion. A decrease in effective arterial blood volume was thus
suggested and may have provided the nonosmotic stimulus for AVP
release in the hyponatremic patients. In further experiments, hypona-
tremic C patients were submitted to head-out water immersion (HWI)
to enhance central hemodynamics. HWI was associated with an in-
crease in cardiac index, right atrial and capillary wedge pressures and
with a decrease in PRA, PA, NE, and AVP. The fall in AVP was
associated with an increased percentage of the water load excreted.
These results support the importance of the nonosmotic stimulation of
AVP in the hyponatremia associated with heart failure and decompen-
sated C patients.
Facilities for treatment and patients on renal replacement therapy in
South Africa. A report on the 1982 registration. K. I. Furman, South
Africa Dialysis and Transplantation Registry, Department of Pharma-
cology, University of the Witwatersrand, Johannesburg, South Africa.
Analysis of completed questionnaires has revealed that on December
31, 1981, a total of 22 treatment centers were maintaining 1198 patients
suffering from endstage renal disease (ESRD). In the year under review
the Registry recognized the establishment of two new satellite treat-
ment centers (Oudtshoorn and Worcester Hospitals), and that two
centers had transferred their patients and ceased to treat ESRD
(Discoverers and King Edward VIII Hospitals.) Altogether 729 patients
were being treated by the various methods of dialysis: 538 by in-center
hemodialysis (HD), 47 by home HD, 28 by intermittent peritoneal
dialysis (IPD), and 116 by continuous ambulatory peritoneal dialysis
(CAPD). The dialysis method showing the most rapid rate of growth in
1981 was CAPD. This was associated with a corresponding decrease of
home HD and IPD as choices for treatment. Eight centers with
transplantation programs were maintaining 469 patients with function-
ing grafts. The patients on renal replacement therapy included 753
whites, 154 blacks, 184 coloreds, and 107 Asians. The overall rate of
ESRD patients on treatment was 46.9 per million population (total
population: 25.57 million).
Comparison of home hemodialysis (HHD) and CAPD. D. Britten, P.
Tyler, M. Nel, G. Taylor, J. Milne, and K. I. Furman. Renal Unit,
Johannesburg Hospital, Johannesburg, South Africa. We have re-
viewed the patient survival, cost-effectiveness, and rehabilitation of 25
HHD patients (19 males, 6 females, mean age 55 years) and 38 CAPD
patients (23 males, 15 females, mean age 60 years) treated for periods up
to 2 years.
HHD
Duration of therapy 0.5 yr 1 yr 2 yr 0.5 yr
CAPD
1 yr 2 yr
% Patients alive at end of
each period 76 60 48 92 84 73
% Patients transferred to
alternate therapy per
period 0 0 0 18 18 7
% Patients continuing
therapy per period 76 78 80 63 45 9
Overall fall-out rate—% 24 40 52 26 52 70
Cost-effectiveness per patient (Approx)
Non-expendible material R9650 RI 15
Disposables and drugs
(including peritonitis) R13000 R9000
Average length of training
period 156 days 19 days
Rehabilitation—Full 52% 55%
Partial 39% 42%
Nil 9% 3%
Days of hospitalization for
complications 4 20
There appears to be no clear-cut short-term advantage of either form of
dialysis. However, the 2-year fall out rate for CAPD is higher than that
for HHD.
A clinical profile of chronic renal failure among the racial groups in
Natal. S. Naicker, R. Rawat, and Y. K. Seedat. Renal Unit, Addington
and King Edward VIII Hospitals, Department of Medicine, University
of Natal, Natal, South Africa. This study analyzes patients in chronic
renal failure (CRF) seen in King Edward VIII Hospital from 1974 to
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1980 and Addington Hospital from 1978 to 1981. A total of 394 patients,
175 (44%) blacks, 105 (27%) Indians, 93 (24%) whites, and 21 (5%)
coloreds were studied. The most common diseases found were hyper-
tension (3 1%) and glomerulonephritis (25%) in blacks, glomerulonephri-
tis (32%) and hypertension (23%) in Indians, analgesic nephropathy
(33%) and glomerulonephritis (25%) in whites and glomerulonephritis
(24%) and hypertension (24%) in coloreds. Glomerulonephritis was the
most common lesion in 106 or 27% of the patients. There was no
significant difference in the incidence of glomerulonephritis among the
racial groups. Hypertension occurred in 95 (24%) patients. Both the
blacks and Indians had a significantly higher incidence of hypertension
than the whites (P < 0.025). Analgesic nephropathy occurred in 33 (8%)
patients and was almost exclusively in whites (94%). Sixty-seven (72%)
whites, 43 (41%) Indians, 12 (57%) coloreds and 5 (2.9%) blacks were
found suitable for a CRF program. The differences in etiology and
management of CRF patients is a reflection that South Africa is both a
developed and developing country. The high incidence of hypertension,
infections, malnutrition, parasitic infestation and socio-cultural factors
in the underprivileged black population presents a formidable challenge
to the eradication and treatment of CRF. Analgesic nephropathy in the
whites requires control in analgesic abuse amidst searching questions
on whether South Africa can afford an endstage renal program.
Peritonitis in CAPD at the Johannesburg Hospital. P. Freeland and K. I.
Furman. Renal Unit. University of the Witwatersrand and the Johan-
nesburg Hospital, Johannesburg, South Africa. A total of 49 patients
were treated with CAPD during the 2-year period January 1980 to
December 1981. The age of the patients ranged from 19 to 72 years with
a mean of 50.6 years. The duration of dialysis ranged from 3 to 33
months with a mean of 9.3 months. A total of 103 attacks of peritonitis
occurred. The number of attacks per patient ranged from 0 to 6 per year
with a mean of 2.8 attacks per patient/treatment/year. Coagulase
negative staphylococci were identified as the causitive organism in 50
patients (48.5%), while no organism could be isolated in 28 patients
(27.2%) despite obviously cloudy dialysate effluent. Seventy-five pa-
tients (72.8%) with peritonitis responded to the routine broad spectrum
antibiotic cover of tobramycin 8 mg/liter i.p., oral cephalexin 2 g daily,
and oral cloxacillin 2 g daily, within 10 days. A further 19 patients
(18.4%) responded when the antibiotic therapy was changed to vanco-
mycin 500mg daily i.p., oral clindamycin 600mg daily and oral fucidin 1
g daily. One patient with Serratia marcescens peritonitis responded to
amikacin 25 mg/liter i.p. Unremitting peritonitis in the remaining eight
patients (7.76%) was resolved when the Tenckhoff catheter was re-
moved and the patients were transferred to maintenance hemodialysis,
without any further antibiotic therapy. Problems emerging from our
experiences with CAPD include the relatively high incidence of perito-
nitis; the high rate of failure to isolate an organism from obviously
cloudy dialysate; and the failure of many patients to respond to
antibiotic therapy despite good in vitro sensitivities. The high incidence
of peritonitis and the associated high drop-out rate from the CAPD
program was considered to be related to the policy of accepting patients
with endstage renal disease for CAPD on the basis of unsuitability for
hemodialysis, rather than on positive criteria for CAPD.
occur, the tendency to alkalosis plus the high residual dialysate lactate
caused us to suggest reevaluation of dialysate lactate composition.
Differing adrenal responses in renal transplant patients on daily and
alternate day prednisolone therapy. W. E. Nelson, J. F. Douglas, and
M. G. McGeown. Renal Unit, Belfast City Hospital, Belfast, North
Ireland. Maintenance steroid therapy has been given to renal transplant
patients using various therapy regimens. It seems likely that there is
increased incidence of rejection with regimens more likely to cause
pituitary adrenal suppression. Adrenal function was assessed by mea-
suring evening (9 P.M.) and morning (8 AM.) cortisols and the cortisol
response to intravenous tetracosactrin 0.25 mg (Synacthen) over 3 hr, in
44 patients with renal transplants, 8 normal control subjects, and 4
patients with chronic renal failure. The transplant patients were
grouped into three dosage levels—20 mg, 15 mg, or 10 mg prednisolone
daily and 40 mg, 30 mg, or 20 mg on alternate days (AD). A single
patient mistakenly taking 5 mg enteric coated (EC) prednisolone for 2
years was also tested. There were no significant differences in cortisol
responses to ACTH between the control group, chronic renal failure
patients (P > 0.25), and the transplant patients receiving 30 mg (P >
0.45) and 20 mg (P> 0.25) AD. Reduced responses were seen in the 40
mg AD (P < 0.1 > 0.05), 15 mg daily, (P < 0.25 > 0.2), and 10mg daily
groups (P < 0.01 > 0.005) with the lowest responses in the 20 daily
group (P < 0.0005), which, however, were greater than that of the
patient taking 5 mg EC prednisolone. AD therapy groups showed
improved responses at each dosage level. Improved diurnal variation
followed the same pattern. EC prednisolone gave a peak plasma level at
9 hr postural dosage in the patient tested compared with peaks between
30 mm and 4 hr using non-EC formulations. These findings suggest that,
for avoiding adrenal suppression, the timing of therapy is relatively
more important than the actual dose.
Renal Transplantation: The Johannesburg experience. J. R. Botha, A.
M. Meyers, F. J. Milne, P. D. Thomson, L. J. Levien, B. Beiles, J. A.
Smit, and J. A. Myburgh. Departments of Surgery and Medicine,
Johannesburg Hospital (Transplant Unit) and University of the Witwa-
tersrand, Johannesburg, South Africa. In 1978 we reported our experi-
ence with renal transplantation and we were able to show the impact of
blood transfusions (BT) on cadaver transplants. Lymphocyte-mediated
cytotoxicity (LMC) has been shown by us and others to correlate with
graft survival. The effect of donor specific B&T cell antibody is
somewhat controversial. We here report our experience with LMC,
BT, B and T cell antibody and update our patient and graft survival.
From 1966 to December 1981, 472 patients received kidneys. Of these
335 received cadaver kidneys, 87 from related living donors, 4 from
identical twins, and 46 received a second or third cadaver transplant.
The male/female ratio was 3:2 with a mean age of 35.6 years (range, 9 to
60 years). In the cadaver group 5% were mismatched to 0 of HLA
antigens; 10% to 1 antigen and 85% to 2, 3 + 4 antigens. After March
1978 all cadaver kidneys were preserved by pulsatile perfusion with
Cryoprecipitated plasma. LMC and donor specific B&T cell antibody
analysis have been reported elsewhere. The table shows the actuarial
survivals.
Role of lactate in CAPD patients. C. R. Swanepoel, M. D. Pascoe.
Renal Unit, Groote Schuur Hospital, Cape Town, South Africa. The
changes in acid-base balance during peritoneal dialysis with fluid
containing lactate ions were assessed. Informed consent was obtained
from patients on continuous ambulatory peritoneal dialysis (CAPD).
The average age was 46 years (range, 32 to 64 years) and the average
time on dialysis was 12 months (range, I to 36 months). Blood and
dialysate specimens were taken before and after a dialysate dwell time
of 4 hr. An additional blood specimen was taken at 2 hr. Bicarbonate
(HC03) and pH estimations were done on venous blood. Lactate
concentrations were measured using the Varley (1962) technique. Blood
lactate concentrations fell from 1 .66 (SD 0.29) mmoles/liter to 1 .28 (sD
0.32) mmoles/liter at 2 hr and stabilized to 1.31 (SD 0.54) mmoles/
liter at 4 hr. Dialysate lactate levels, over the 4-hr period were reduced
on the average by 11.5 mmoles/liter (range, 5.08 mmoles/liter to 17.46
mmoles/liter). Blood HC03 was increased from 19.72 (SD 4.28) mm/
liter to 23.77 (SD 2.92) mmlliter. Blood pH was corrected from 7.33
(SD 0.04) to 7.38 (SD 0.05). Although lactate intolerance did not
RLD Patient 91% 77%
Graft and patient 76% 72%
CD Patient
Graft and patient
73%
59%
59%
45%
45%
31%
31%
19%
CD No BT
BT
BT + +ve B
with —ye T
34%
62%
70%
20%
57%
64%
Abbreviations: BT, blood transfusion; CD, cadaver recipient; RLD,
related living donor; +ve, chromium release of >5.5%; —ye, chromium
release of <5.5%.
These figures again show a dominant effect of BT in CD transplant graft
survival. Also demonstrated is a subgroup of transfused, LMC —ye
patient with donor specific B cell antibody +ve and T cell antibody
Group
Percentage survival, years
Survival 1 5 10 15
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—ye, in whom we found exceptionally favorable response following
cadaver transplantation.
Pediatric renal transplantation: Johannesburg. P. D. Thomson, M. N.
Stothart, 0. J. Ransome, L. S. Mi/ncr, M. Hopp, and J. R. Botha.
Department ofPaediatrics, University ofthe Witwatersrand, Johannes-
burg Hospital, Johannesburg, South Africa. From July 1973 to January
1982, 28 transplants have been performed on 25 pediatric patients in the
Department of Paediatrics, Johannesburg Hospital. Twelve patients
received cadaver (Cd) kidneys (mean age, 13.17 years; range, 9.7 to
17.83) and 16 patients received related living donor (RLD) kidneys
(mean age, 7.21 years; range, 2.5 to 14.58). One of these patients had a
Cd transplant which was rejected and later received a RLD kidney
which is functioning well. Two other patients received 2 Cd kidneys
each, one having a recurrence of his original focal segmental hyalinosis
in each transplant. The only other transplant with recurrence of the
original disease is a patient with dense deposit disease. Follow-up in the
12 Cd has been for a mean of 1.17 years (range, 0.12 to 3.96) with a
patient survival of nine out of 10 and graft survival of eight of the 11. In
the 16 RLD recipients the mean follow-up is 3.28 years (range, 0.096 to
8.33 years) with patient survival 15 of the 16 and graft survival 13 of 15.
Life-threatening infections occurred in only two patients. One patient
had focal segmental hyalinosis and was splenectomized because of
leucopenia and the other patient was the only RLD recipient to die. This
patient had severe peritonitis following intractable ascites, but the
cause of death was a cerebro-vascular accident. The rehabilitation of
these children has generally been excellent, and the yearly growth of
those RLD recipients transplanted when under 8 years of age was
significantly greater than those receiving kidneys after 8 years: 5.55
1.97 cm vs. 2.41 0.48 (P < 0.025). These figures were even more
significant when comparing patients less than 6 years old with those
over 6 years: 6.80 2.08 vs. 3.52 1.15 (P < 0.005).
Renal transplant in patients over 50 years of age. M. D. Pascoe and C.
R. Swanepoel. Renal Unit, Groote Schuur and Department of Medi-
cine, University of Cape Town, Cape Town, South Africa. Patients over
the age of 50 years undergoing renal transplantation appear to have
higher morbidity and mortality than younger patients. We studied 12
patients whose age was 50 years or more on the date of transplant to
attempt to identify factors leading to complications or death. This was a
retrospective study. All patients over the age of 50 years at the time of
transplant were identified from unit records. The outcome of transplan-
tation was identified as was the length of follow-up. The pre-transplant
presence or absence of identified cardiovascular and gastro-intestinal
disease, diabetes mellitus, and sepsis were noted. Thirteen transplant
operations were performed in 12 patients aged 50 to 64 years (mean, 55
years) from January 1979 to December 1981. Follow-up was continued
to January 31, 1982. Three patients (25%) are alive and well with normal
graft function after a mean follow-up of 20 months (range, 6 to 34
months). Nine patients (75%) had died, eight with functioning grafts and
the latter returned to dialysis. Septicemia was the cause of death in six
patients (66%), massive gastro-intestinal hemorrhage in one, pneumo-
nia complicating dialysis encephalopathy in one, and probable cardiac
sudden death in one. The pre-operative assessment was not helpful in
predicting the nature of the complications encountered or the cause of
death. Renal transplantation in the elderly is hazardous. The major
cause of morbidity and mortality is sepsis. A lower dose regimen of
immunosuppression and greater willingness to abandon the transplant-
ed kidney may improve results.
Myocardial infarction in the renal allograft recipient. D. C. Belfield, A.
M. Meyers, F. J. Mi/ne, and J. R. Botha. Division of Nephrology and
Transplantation, Departments of Medicine and Surgery, University of
the Witwatersrand, Johannesburg Hospital, Johannesburg, South Afri-
ca. Hyperlipidemic, obesity, hypertension, and accelerated atheroma
are common problems in post-transplant patients possibly related to
chronic ingestion of corticosteroids. There is a paucity of studies
addressed in detail to post-transplant myocardial infarction. This com-
plication was analyzed in 336 cadaver graft and 91 related-living-donor
graft recipients in a 14-year retrospective study. Parameters investigat-
ed included age, sex, family history, smoking habits, obesity, initial
diagnosis, pre-transplant cardiovascular status, hypertension and its
therapy, symptoms and outcome of infarction and its time post-
transplant, extent of rejection, dose of steroids given initially, and renal
function. In addition biochemical parameters assessing hyperuricemia,
hyperparathyroidism, lipid, and steroid-induced carbohydrate intoler-
ance were measured. Requirements for proven infarct were appropriate
necropsy findings or appropriate ECG and enzyme findings, and for
probable infarct a verifiable history followed by death. Excluded was
one patient who sustained a fatal infarct 72 hr post-transplant. The total
incidence was 6.1%, 70% of whom died. The total transplant mortality
rate was 3 1.4%; fatal infarcts account for 13% of this. Infarction was
proven in two (both diabetic patients) of 91 RLD recipients and was
probable in another two. With cadaver grafts the incidence of proven
infarction was 12 of 336 (3.6%) and probable in a further 14. The
average age was 45.6 years (65% male and 35% female) with time post-
transplant averaging 4.4 years. The mortality was 50% (proven infarcts)
and 73% (proven plus probable). Seventy-seven percent were hyperten-
sive, 61% obese, 44% smokers, 75% hypercholestolemic, and 65%
hypertriglyceridemic. Controls comprised a group of transplant recipi-
ents matched for age, sex, and time post-transplant.
Gas exchange during hemodialysis (HD). L. S. Milner, A. D. Roth-
berg, P. D. Thomson, and M. N. Stothart. Department of Pediatrics,
Johannesburg Hospital, Witwatersrand University, Johannesburg,
South Africa. Five children between 7 and 15 years who required
chronic HD for renal failure were studied to evaluate the central and
pulmonary effects of HD on gas exchange. Acetate dialysate was used,
and dialysate P02 and Pco2 (DP02, DPco2), arterial Po2 and Pco2 (Pao,,
Paco2), end-tidal CO2 (ETCO2) and minute ventilation (MV) were
measured pre-HD and 15, 30, 60, 120 and 240 mm. after commencement
of HD. Arterial-alveolar CO2 gradient (aADCO2) was calculated
(Paco2-ETCO2). MV did not change significantly from pre-HD value of
8.9 1.1 liters/mm (mean sn). aADCO, increased significantly from
3.2 mm Hg to 8.4 2.4 mm Hg at 15 mm (P < 0.01) and was still
elevated at 120 mm (9.1 3.4mm Hg, P < 0.02), indicating a sustained
ventilation: perfusion (VIQ) mismatch. The Paco, increased from 29.8
3.5 mm Hg pre-HD to 34.3 3 mm Hg at IS mm (P < 0.05), but
thereafter values were not significantly increased. DPco increased
from 7.2 0.5 mm Hg pre-HD to 13.6 2mm Hg at IS min(P <0.01)
and remained significantly elevated whereas DPo2 decreased from
112.7 7.8mm Hg pre-HD to 101.9 6.4mm Hg at IS mm (P < 0.05)
and remained significantly depressed. There was an inverse correlation
between aADCO2 and Pao2 (r — 0.55. P < 0.001). These data show a
significant V/Q mismatch, and demonstrated particularly by the high
aADCO2 and the relationship to Pao,. The impairment in CO2 excretion
appears to be partially compensated by the loss of CO2 into the
dialysate, while uptake of 02 from the dialysate partially corrects
hypoxemia.
The effect of low aluminum water and desferrioxamine on the outcome
of dialysis encephalopathy. F. J. Milne, B. Sharf, P. Bell, and A. M.
Meyers. Department of Medicine and Radiology, University of Witsva-
tersrand, Johannesburg, South Africa. Since 1978 12 patients have
developed dialysis encephalopathy (DE) diagnosed on clinical (convul-
sions, speech disturbances, myoclonic jerks) and EEG criteria (parox-
ysmal bursts of spike and wave complexes). All patients, except one,
had been on dialysis against water with a high aluminum (AL) concen-
tration (mean, 223 .rg/liter) and were transferred to reverse osmosis or
deionized water (mean AL, 9.6 rg/liter). There were 8 males: 4 females;
mean age, 54 years; range, 34 to 66). In six patients fracturing bone
disease preceded the onset of DE, which occurred on an average of 35
months (range, 5 to 76) after starting hemodialysis. CAT scans were
performed in all patients, three (mean age, 58) had severe cortical
atrophy. Six patients died of DE with worsening EEG's despite
changing of the water. Six changed water and have been treated with
intravenous desferrioxamine (6—10 g weekly) for an average of 6 months
(range, 3 to 14). Two died of DE, but four have shown clinical and EEG
improvement. In two of these four patients the addition of desferrioxa-
mine produced dramatic improvement in their EEG's within 2 months.
The drug has been well tolerated without obvious side effects. Thus,
while not a panacea, desferrioxamine has a definite therapeutic effect
on the clinical and EEG manifestations of DE, when used together with
low aluminum water.
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Bone and serum aluminum removal using reverse osmosis water in
hemodialysis. M. J. D. Cassidy and M. D. Pascoe. Renal Unit, Groote
Schuur Hospital, Cape Town, South Africa. Twenty-two patients with
chronic renal failure on maintenance hemodialysis underwent bone
biopsy for measurement of bone aluminum concentration and quantita-
tive histomorphometry. Aluminium levels were elevated significantly as
compared with controls without renal failure. Similarly, serum levels of
aluminum were also significantly raised. At this time the dialysate
aluminum concentration was high; the water supply contained 250
.rmoles/liter. Following reverse osmosis treated water contained less
than 15 moles/liter of aluminum. After 1 year of dialysis against low
aluminum dialysate repeat bone biopsies were performed and serum
was taken for aluminum estimation. Nine of the original 24 patients
were still on hemodialysis after this period and could be studied. Prior
to the change of water there was a correlation between the osteoid
volume and bone aluminum levels (r = 0.675). At the end of 1 year there
was a reduction in osteoid area in all but one patient indicating a
reduction in osteomalacia (P < 0.05). Serum aluminum levels were also
reduced at the end of the year (P < 0.05). Thechange in bone aluminum
concentration was not statistically significant possibly due to contami-
nation. We conclude that the reduction in the degree of osteomalacia in
these patients was in part due to the negative aluminum flux produced
by using reverse osmosis water in the dialysate.
Suppressor cells assayed by numerical and functional test in chronic
renal failure. J. Lortan, P. Kiepiela, H. M. Coovadia, and Y. K.
Seedat. Department of Medicine, Natal Institute of Immunology,
University ofNatal, Durban, South Africa. To investigate the immuno-
paresis of uremia, suppressor cells were assayed by numerical and
functional tests in adults on chronic hemodialysis. Peripheral blood
mononuclears (PBM) were classified as total T cells by E-rosettes and
by the monoclonal antibody OKT3, as T cell subsets by OKT4 (inducer/
helper T cells) and OKT8 (cytotoxic/suppressor T cells) and as B cells
by the presence of surface immunoglobulin. The suppressive effect of
PBM pre-treated with either Con A, sodium periodate or serum rich in
immune complexes, on normal homologous PHA lymphocyte transfor-
mation, was determined. T lymphopenia was due to significant diminu-
tion (P < 0.002) in numbers of OKT4 cells in patients (mean 516 sCM
44 cells/mm3) as compared to controls (906 96 cells/mm3). The
numbers of OKT8 cells in patients was not different from normal
although their percentage (45 4%) was slightly higher than controls
(36 5%) (P < 0.10). Suppressor activity using only a suboptimal dose
of Con A (5 g/ml) was significantly lower (P < 0.002) in urernic
patients (36 12%) than in controls (67 7%). No significant
correlations were detected between the numerical and functional assays
of suppression employed or between any of these immunological tests
and biochemical parameters studied. Numerical imbalance between
helper and suppressor T cells, therefore, might contribute to immuno-
deficiency in chronic renal failure.
Morphological and biochemical analysis of glomerular culture out-
growth in glomerulonephritis. E. F. Glasgow, J. L. Stow, W. Hancock,
and R. C. Atkins. Department of Anatomy, Monash University, Clay-
ton, Victoria, Australia. Previous studies have shown that glomeruli
can be isolated from normal and diseased human and animal kidneys
and grown in tissue culture. Bowman's capsule having been removed,
the outgrowth from denuded glomeruli has been recorded and investiga-
ted using cinephotographic and videotape recording attachments on a
phase contrast microscope. Light, transmission, and scanning electron
microscopy (EM) freeze fracture and biochemical studies have been
used to characterize the cells and basement membrane in the out-
growth. Three cell types have been recognized—type 1, epithelial in
origin, are large (100 to 150 m) vacuolated immobile multinucleated
cells with tight junctions and desmosomes. Type 2 cells are smaller (15
to 50 j.rm) spindle-shaped cells growing in dense arrays with gap
junctions demonstrated on freeze fracturing. They are phagocytic of
yeast and believed to be mesangial in origin. The type 3 cell is rarely
seen growing from normal glomeruli but common in culture of glomeruli
from patients or animals with crescentic proliferative glomerulonephri-
tis. They are small (10 to 15 m) round very motile cells with ruffled
cytoplasm on scanning EM. They phagocytose avidly and are macro-
phages. They contribute significantly to crescent formation in diseased
glomeruli. Basement membrane has been recognized with transmission
EM in outgrowth from glomeruli of normal and nephritic rabbits.
Biochemical analysis has shown that glomerular cells in culture produce
basement membrane collagen and proteoglycans. Further labelling
techniques and monoclonal studies are being pursued to achieve
additional identification of cells and to investigate the role of basement
membrane production in health and disease.
Factors affecting severity of injury during experimental nephrotoxic
nephritis in rabbits. R. Van Zyl-Smit. Renal Unit, Groote Schuur
Hospital, University of Cape Town, Cape Town, South Africa. A group
of 20 rabbits was studied during the autologous phase of nephrotoxic
nephritis (NTN), all having received the same dose of sheep nephro-
toxic globulin (NTG), just sufficient to produce injury at a "threshold"
level. Despite the fact that an equivalent amount of sheep globulin was
shown to bind to the basement membrane of the rabbit kidney in each
instance, the severity of injury in this group of rabbits varied greatly.
Studies on the known inflammatory mediators such as C-reactive
protein, complement, C3, polymorphs, and figrinogen revealed no
marked difference. Clearly the animals with the most severe injury were
those who developed the "best" immune response to the sheep globulin
with early high titers of rabbit antisheep antibody. This was well
demonstrated during the early phases of the autologous phase of NTN.
However, following on the initial injury, subsequent titers of rabbit
antisheep antibody appeared to have little effect on the subsequent
course of the allergic injury suggesting that early high antibody titers
were important as determinants of injury while late damage was
possibly prevented by "saturation" of available antigen (sheep globu-
lin). Similar studies during the heterologous phase have shown that fast
infusion of NTG over minutes causes more injury than the equivalent
amount given over a period of 4 hr. This suggests that the rate of
antibody binding is an important determinant of the severity of injury.
Impairment of platelet aggregation in hemolytic uremic syndrome(HUS). Jack S. C. Fong and Bernard S. Kaplan. McGill University-
Montreal Children's Hospital Research Institute, Montreal, Quebec,
Canada. Patients with HUS have been treated with antiplatelet drugs
despite a clear understanding of platelet function in this syndrome. We
have studied platelet aggregation and platelet beta-thromboglobulin
(BTG) content in nine children with HUS to determine whether or not
there is increased aggregation. Each patient had the features of 1-IUS
and were studied initially within a few days of onset. The maximum
change in light transmission as a result of aggregation following
stimulation with epinephrine, collagen or ADP was:
Platelets Epinephrine
x l0/jAi 450 lzM/liter
Collagen
1/100 dil
ADP 100
jsm/liter
HUS (9) 51 28 0
Uremics (6) 50 15" 61 24
Normals (8) 50 ISa 54 16
36 24
77 27
62 24
19 7
63 29
61 15
P NS <0.001 <0.05 <0.001
a Diluted with plasma.
The results of platelet BTG content was:
Platelet
Platelets BTG Plates
X 103/j.d ng/l06
Plasma
BTG ng/
ml
Serum crc-
atinine mg/
dl
HUS (9) 75 43 13 4
Normals (8) 266 133 36 12
198 63
83 20
3.6 1.6
0.7 0.3
P <0.01 <0.005 <0.005 <0.001
During their illness each patient had impaired platelet aggregation and
depleted platelet BTG contents. Plasma BTG was increased. We
conclude from these studies that, because the platelets are not hyperag-
gregable (indeed they are hypoaggregable), anti-platelet agents do not
seem to be indicated for the treatment of patients with HUS.
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Indium oxine-labelled platelets. An aid to the diagnosis of renal
transplant rejection. G. W. Anderson, F. H. Pauw, A. du P. Heyns and
M. G. Lotter. Renal Unit, University Hospital, University of the
Orange Free State, Bloemfontein, South Africa. Renal transplant
rejection in the early post-transplant period is often easily diagnosed on
clinical grounds. Occasionally we experience difficulty in establishing a
firm diagnosis in patients with postoperative anuria due to tubular
necrosis and ureteric complications. In the late post-transplant period a
diagnosis of rejection is often difficult without biopsy. Indium-labelled
platelets accumulate in kidneys undergoing rejection. Platelet accumu-
lation in transplanted kidneys was studied quantitatively on 22 occa-
sions by scintillation camera imaging and computer-assisted image
processing. Seven patients without any evidence of rejection were
studied. No evidence of increased radioactivity was noted over the
kidneys. Two patients with chronic rejection also showed no evidence
of increased radioactivity over the kidneys. Five patients with acute
rejection were studied on 12 occasions. Increased radioactivity was
evident when the kidneys were undergoing rejection. When, however,
the rejection had been treated successfully as evidenced by improved
renal function and decrease in the size of the kidney, increased activity
was not noted. In two patients increased radioactivity was evident
when localized infection in the region of the transplanted kidney was
present. In our hands this method was a useful aid in the diagnosis of
acute rejection but not so in chronic rejection.
Microcomputer simulation of renal glomerular dynamics. L. C. Isaac-
son. Department of Physiology, Medical School, University of Cape
Town, Cape Town, South Africa. Renal glomerular dynamics involve
many parameters. Thus recent models incorporate either multiple
partial differential equations or network thermodynamics and require
large computers for their solutions. The major variable, the glomerular
capillary pressure, however, can be estimated by a simple algorithm;
this considerably simplifies the simulation. The algorithm reduces the
(aortic) pressure within the afferent end of the glomerular capillary (PA)
while simultaneously monitoring the resultant increase in (renal blood
flow and) the efferent glomerular capillary pressure (PE); the "true" PA
is that at which PA first exceeds PE by less than 1.4 mm Hg.
Subsequent calculations involve only elementary algebra. The results
are very similar to those of other investigators, for example, where Kf
= 1.5 nI/mm mm Hg, and the remaining parameters have their normal
values, SNGFR = 19.4 nI/mm (18.8); GBF = 149.1 nI/mm (150.2); PE =
42.5 mm Hg (43.5); and COPeff = 23.9 mm Hg (23.8). The changes in
filtration fraction and in plasma protein concentration along the length
of the glomerular capillary are also alike. As the model is easily
implemented on any small microcomputer, it should find practical
application both in the micropuncture laboratory (for example, to find
Kf) and in the classroom.
The renal response to fluid deprivation. G. R. Keeton and M. J.
Levey. Renal Unit, Department of Medicine, University of Cape Town,
Cape Town, South Africa. When the term pre-renal is used, it implies a
normally functioning kidney producing a maximally concentrated urine.
The clinical finding of a low urinary sodium (U/Na) in such patients is
something of a paradox since sodium and urea normally account for a
large part of total urine osmolality. The present study assessed the
composition of urine through a 48-hr period of total fluid restriction.
Ten normal volunteers had all urine collected during two 24-hr sequen-
tial periods. Blood samples were taken at 0, 24, and 48 hr. Sodium,
potassium, urea, creatinine, and osmoles were assessed on blood and
urine, and ammonium was estimated on urine samples. The mean fall in
weight was 3.1 kg (range (R), 1.7 to 4) and in creatinine clearance was
27.4% (R, 12 to 48). The mean final urinary volume was 462 ml (R, 280
to 600). The table lists the mean value and percentage of total osmolality
at 0, 24 and 48 hr of U/Na, K, urea, and ammonium.
Hr
U/
Conc
Na
%of
Osm
U
Conc
/K
%of
Osm
U/U
Conc
rea
%of
Osm
A
Conc
mmoni
%of
Osm
urn
U/
Osm
0 134 18 68 9 310 41 150 20 748
24 142 14 121 12 396 39 109 Il 1013
48 93 8 113 10 571 49 198 17 1173
Mean U/P urea and creatinine ratios were 61, 78, 76, and 172, 247, and
192, respectively. The lowest concentration of U/Na at 48 hr was 57
mmoles/liter. The table demonstrates that as dehydration increases,
ammonium, urea, and potassium contribute increasingly to total os-
moles relative to sodium. We conclude that with progressive volume
deprivation, the contribution of sodium to units per osmoles lessens but
is likely to be more dependent on the type than on the volume of fluid
loss.
Renal response to fluid deprivation in sodium-depleted subjects. G. R.
Keeton, D. Bortz, and M. J. Levey. Renal Unit, Department of
Medicine, University of Cape Town, Cape Town, South Africa. To
study the composition of urine in a pre-renal setting further, it was
decided to repeat a previous study but change it to begin with a low
sodium balance. Eleven normal volunteers were placed on a 20-mmole
sodium diet for 72 hr. A spot urine check was made before entry to
confirm low urine sodium. Urine was collected in three sequential 12-hr
periods with total fluid restriction for 36 hr. Blood samples were taken
at 0, 12, 24, and 36 hr. Sodium, potassium, urea, creatinine, and
osmoles were assessed on blood and urine, and ammonium was
estimated on urine samples. The mean fall in weight was 2.43 kg frange
(R), 1.5 to 3.8] and in creatinine clearance 27% (R, Ito 67%). The mean
final 12-hr urine volume was 156 ml (R, 85 to 240). The table lists the
mean value and percentage of total osmolality for the periods 0 to 12, 12
to 24, and 24 to 36 hr of U/Na, K, urea, and ammonium.
Hours
U/
Conc
Na
%of
Osm
U/
Conc
K
%of
Osm
U/U
Conc
rea
%of
Osm
A
Conc
mmo
%of
Osm
nium
U/
Osmoles
Oto 12 22 5 43 10 265 59 71 16 446
12to24 23 2.5 134 14 554 59 147 15 945
24to36 28 2.9 116 12 571 58 187 19 982
The final mean U:P urea and creatinine ratios were 94 and 345,
respectively, compared with 76 and 192 in the sodium replete group.
The percentage final contribution of U/Na and urea in this group was
2.9 and 59%, respectively, compared with 8 and 49% in the sodium
replete group. We conclude that in the face of volume deprivation and
prior sodium depletion, the major contribution to urinary osmolality is
by urea.
Renin and renal dysfunction. B. Kehoe, G. R. Keeton, and C. Hill.
Renal Unit, Department of Medicine, University of Cape Town, Cape
Town, South Africa. Plasma renin activity (PRA) has been shown to
increase in established acute tubular necrosis (ATN). We recorded the
PRA and urinary Beta-2 microglobulin (B2M) in patients at risk of
developing ATN in an attempt to define the role of PRA in these
patients. Patients were considered at risk if they were septicemic, had
undergone complicated major surgical or gynecological procedures, and
those who were dehydrated or hypotensive. The patients fell into two
groups; those with normal renal function and those with renal dysfunc-
tion. Renal dysfunction was defined as an elevated creatinine or urea
while there had to be a urine to plasma urea (U :P urea) ratio of less than
40. As soon as possible after admission, patients had plasma and/or
urine measured for PRA, B2M, urea, creatinine, sodium, and potassi-
um. Tests were done serially for at least a week. Normal PRA was
taken as 6 ng/ml/hr and normal B2M as less than 370 sg/liter. Patients
were carefully evaluated clinically as to fluid status. Of the 53 patients
monitored, 31 had renal dysfunction. This group had a mean age of 42
with means of U:P urea 21.6 creatinine (Cr) 185 smoles/liter, and PRA
23.9. Four of these patients developed established ATN with a mean
U:P urea 14.3, Cr 432, and PRA 31.6 while B2M was nine times greater
than the mean for the normal group. In the 22 patients with normal renal
function, the average age was 34 with means of U:P urea 56, PRA 3.4,
and Cr 79.4. The preliminary data of urinary B2M on 13 normals and 18
with dysfunction showed a mean value at least five times higher in the
dysfunction group. The data considered with animal studies of the renin
system in ATN and the presence of elevated renin in established ATN
in humans suggest a definitive role for the renin system in the
pathogenesis of ATN.
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Diagnostic efficiency and practicality of different methods used in the
assessment of glomerular filtration rates in the Renal Unit of the
Johannesburg Hospital. W. J. Vermaak, G. D. Cilliers, A. M. Meyers,
and K. D. Willenbach. South African Institute for Medical Research;
Department of Medicine, University of the Witwatersrand; and Johan-
nesburg Hospital, Johannesburg, South Africa. Accurate assessment
of the GFR is a cornerstone in the diagnosis of renal disease epecially
for early detection of renal damage. Maximal diagnostic efficiency
(defined as True +ve + True —ye 4- total number tested x 100) of such
methods is therefore of paramount importance. A single injection—
51Cr-EDTA clearance, estimated 3 hr after injection ("two-point
mode' ')—has been proposed recently as a new reference procedure for
the measurement of GFR. Serum B2-microglobulin (B2-M) levels are
also reported to be a simple and accurate method of detecting minor
degrees of glomerular function impairment. Because creatinine clear-
ance (Ccr) estimations present a number of problems and are often
grossly inaccurate, it was decided to compare the practicality and
diagnostic efficiency of serum B2-M levels, standard Ccr, and calculated
Cr index with serum 51Cr-EDTA-clearance. A comparison between
the two-point 5tCr-EDTA and multiple point 51Cr-EDTA clearance was
also done. The GFR of 60 subjects with varying degrees of renal
function have been estimated by the above-mentioned procedures.
Twenty-nine of these regularly attended a stone clinic, while the rest
were hospitalized. Serum B2-M was within the reference range in all but
one of the 23 with normal GFR filtration rates ( 80 mI/mm) where as
serum creatinine was elevated in four. Nine of the 23 normal patients
had reduced Ccr, which could be partly ascribed to inaccuracies in 24-hr
urine collections. However, in the remaining 37 patients with GFR
8Oml/min the serum B2-M were elevated in all 37, while serum creati-
nine levels were normal in seven patients with impaired filtration rates.
The diagnostic efficiencies of serum [B2-M]; Ccr; serum [Cr1 and
calculated C.98, 81, 82, and 75%, respectively. Of special importance
is the 100% clinical sensitivity of B2-M for impaired filtration rates. The
results emphasize the clinical usefulness, reliability and superiority of
serum B2-M determination over the standard Cr tests, especially when
this is done on an outpatient basis. The correlation between the two-
point mode and multiple point 51Cr-EDTA clearance was r =
—0.92; P
<0.001.
Acidosis in primary hyperparathyroidism (PHPT). Incidence and
mechanism. A. M. Meyers, L. Laidley, and J. R. Botha. Division of
Nephrology and Transplantation, Department of Medicine and Sur-
gery, University of the Witwatersrand, Johannesburg, South Africa.
Hyperchloremic acidosis (HA) has been reported to be a good discrimi-
nant test in 70% of patients with hypercalcemic hyperparathyroidism.
In a pilot study, 80% of 37 patients seen at the Johannesburg Hospital
with this diagnosis were neither hyperchloremic, acidotic nor seemed to
be wasting bicarbonate (B). These enigmas were investigated further in
27 patients with PHPT. Clinical features were recorded and several
estimations of serum urea, Cr, Cl, Ca, P04, alkaline phosphatase (AP)
and blood gases prior to parathyroid surgery were made. Twenty-five
patients had acid loads and in 16 the Tm bicarbonate (TmB) was
estimated. Eight patients had reduced TmB (< 2.6 mmoles B/dl
Gl.Filtrate); two of these eight had nephrocalcinosis and overall renal
failure are excluded from further analysis. Thus no B wasting was seen
in 8 out of 14 patients (57%). Hyperchloremic acidosis was present in all
six with reduced TmB as well as in two others with nephrocalcinosis,
reduced GFR, and distal RTA. Blood gases and chlorides were normal
in the others; no respiratory compensation was observed. A significant
inverse correlation between TmB and serum AP was seen (r =
—0.73;P
<0.01). There was no definite correlation between TmB and either Ca
or P04. There was no difference in incidence between renal stone
formation, peptic ulceration and hypertension in either those with
normal or reduced TmB. However, radiological signs of PHPT were
evident in five of six with reduced TmB and raised serum AP. The
pattern of distal RTA was present in the two patients with nephrocalcin-
osis as well as in one other in whom TmB had not been estimated. Thus,
provided the patient with PHPT has normal GFR, normal pulmonary
function and no complications, acidosis from overt B wasting is unusual
and hyperchloremia is a poor discriminant test. The correlation of
raised AP with the TmB may be a epiphenomenon. However, in the
setting of chronically raised PTH levels a causal role on proximal
tubular B reabsorption should be further investigated.
Low protein diet (30 g/day) supplemented by keto-acids (KA) in chronic
renal failure (CRF): Preliminary results of a prospective controlled trial.
N. Gretz, T. Gretz, E. Korb, M. Strauch. Clinic of Nephrology,
Klinikum Mannheim University of Heidelberg, Mannheim, Federal
Republic of Germany. The aim of this study was to assess the influence
of this therapy on the progression of CRF. In 102 patients [study group
(SG): N = 33; control group (CG): N = 691 suffering from CRF caused
by glomerulonephritis (GN), pyelonephntis (PN), and polycystic kid-
ney disease (PKD), the progression of CRF was determined by calculat-
ing the time interval characterized by serum-creatinine (SCR) to
progress from 6 to 10 mg/dl. These time intervals were evaluated by
using a survival analysis. In the CG without any dietary restriction we
noticed a difference in the progression of CRF between the patients
having GN [median time (M) = 8.9 monthsl, PN (M = 10.0 months) and
PKD (M = 22.6 months). In the SG the following results were seen:
GN: M = 18.2 months; PN: M = 28.1 months; PKD: M = 27.3 months.
Our data demonstrate: (1) the importance of the underlying renal
disease for the progression of CRF and (2) the effect of a low protein
diet supplemented by KA.
An inter-racial study of continuous ambulatory peritoneal dialysis
(CAPD). I. Parsoo, J. C. Kallmeyer, S. Naicker, and Y. K. Seedat.
Renal Unit, Department of Medicine, Addington Hospital and Univer-
sity of Natal, Durban, South Africa. This study analyzes our experi-
ences with CAPD seen over a period of 2.5 years. There were 58
patients (37 males, 21 females) with the mean age of 43.5 years. Twenty-
six patients are continuing with CAPD. Thirty-one caucasians, 19
Asiatics, 5 coloreds and 3 blacks began treatment and 15, 8, 3 and 0
patients, respectively, are continuing treatment. This study extended
over 535 patient months (minimum, 2 weeks; median, 9 months; and
maximum, 30 months). The selection criteria includes assessment by
physicians, nursing sisters, a psychologist, psychiatrist, and a social
worker. Peritonitis was the most important limiting factor and occurred
once in every 11 patient weeks in blacks, every 16 weeks in Asiatics,
19.5 weeks in caucasians, and 28.5 weeks in coloreds. Twenty-eight
percent of the patients developed 70% of peritonitis. Advantages of
CAPD were personal freedom, control of blood pressure and fluid
balance, and a greater latitude in acceptance of more patients into the
program. Socio-economic factors, poor sanitation, and tribal customs
limit CAPD in blacks. The value of CAPD should be assessed further
with time and not be regarded as a final solution for chronic renal
failure. The rehabilitation of patients into a productive life style should
be the primary aim for all chronic renal failure patients.
Membrane plasma exchange for treatment of severe renal transplant
rejection. M. G. McGeown, J. F. Douglas, C. M. Hill. Renal Unit,
Belfast City Hospital, Belfast, North Ireland. Both benefit and lack of
benefit have been reported following the use of plasma exchange for
severe transplant rejection. We used membrane plasma exchange to
treat severe humoral type rejection confirmed by biopsy in 14 patients,
after failure to respond to standard antirejection therapy (increase in
oral prednisolone to 200 mg/day progressively reduced to 20 mg over 15
days). All patients except one had received two courses of increased
steroid dosage before plasma exchange. Nine kidneys continue to
function 9 to 22 months later. The response to plasma exchange could
be related to the degree of damage in the pretreatment biopsy. When the
biopsy specimen showed extensive infarction there was no benefit, but
improvement in function occurred when lesser degrees of damage were
present.
Plasmapheresis in Goodpasture syndrome and systemic lupus erythe-
matosus (SLE). 0. J. Oosthuizen, and B. J. Altona. Renal Unit and
Department of Medicine, Tygerberg Hospital, Tvgerberg, South Afri-
ca. Plasmapheresis (in combination with immunosuppressive agents)
has been used extensively in the treatment of Goodpasture syndrome
and systemic lupus erythematosus. We report our experience in four
patients with Goodpasture syndrome and three patients with systemic
lupus erythematosus (One patient with cerebral SLE and two patients
with SLE rapidly progressive glomerulonephritis). Three-liter plasma
exchanges were performed initially in these patients on alternate days
for up to 15 exchanges and continued thereafter on a one- or two-week
basis depending on the clinical response. Two of the patients with
Goodpasture syndrome died: one as a result of severe pulmonary sepsis
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and another, who presented late, of severe pulmonary hemorrhage and
hypoxia. One patient recovered full renal function while the other is
well on chronic hemodialysis. All three patients with SLE have done
well, (clinically and biochemically) although one patient requires hemo-
dialysis infrequently. Plasmapheresis has a definite place in the manage-
ment of both these conditions, but therapy must be instituted early.
Plasmapheresis has a steroid sparing effect, allowing steroid dosage to
be decreased rapidly to low maintenance levels.
Extramembranous nephropathy in children. M. Adhikari, H. M.
Coovadia, and V. Chrystal. Department of Paediatrics and Child
Health, King Edward Viii Hospital, University of Natal, Durban,
South Africa. The most frequent histological category among black
South African children with nephrotic syndrome is extramembranous
nephropathy (EM). As the features of this group are poorly documented
we describe 31 African and two Indian children with the disease. Males
were more frequent and there were two peak age groups (4 to 5 years
and 8 to 11 years) in the African patients. The incidence and clinical
outcome of this syndrome in the African children were similar to these
features in adults with EM. The course of the disease over a period of
up to 5 years was spontaneous remission in one third of the patients,
persistent proteinuria in just over one third (37.5%) and persistent
relapse in under one third (29.2%). Hypertension occurred more
frequently (20%) and spontaneous remission less often (33.3%) than
indicated in reports from other centers of children with EM. Hyperten-
sion, the lower remission rate and persistence of proteinuria during the
course of the disease however, resembled the disease seen in adults.
Renal failure was not encountered in any patient. Steroids were of no
value in the treatment of these children. Five patients (16.2%) had
associated infections. HB5Ag was present in three additional patients
(9.7%) giving an incidence no higher than expected in the general
population. Accordingly, black children with EM differ in certain
respects from other children but closely resemble adults with this
disease.
Post-streptococcal glomerulonephritis and the nephrotic syndrome in
Zimbabwe. J. Seggie. Department of Medicine, University of the
Witwatersrand, Johannesburg, South Africa. Twenty-eight patients
with the nephrotic syndrome who exhibited elevated ASO and anti-
DNase B titers indicating a streptococcal pathogenesis were studied.
Selectivity of proteinuria and serum immunoglobulin and complement
profiles were determined and the Clq binding assay for the presence of
circulating immune complexes (CIC's) was carried out. Renal biopsy
was undertaken in 27; tissue samples were processed for optical,
immunofluorescence (IF), and electron microscopy. The group consist-
ed of 18 males and 10 females whose ages ranged from 6 to 69 years
(mean, 16.9 years). Heavy proteinuria (4.1 to 18.4 g/day) was poorly
selective in the majority. Serum immunoglobulin levels did not differ
significantly from controls although six individuals with Bilharzia
exhibited high IgE levels. Six patients were hypocomplementemic but
the majority exhibited normal C3, C4, and C3PA levels. CIC's were
demonstrated in 36%. Renal biopsy specimens revealed mesangial
proliferative GN (10), diffuse exudative proliferative GN (8), focal
segmental proliferative GN (2), and mesangiocapillary GN (2) with 60%
crescents in 5, membranous GN (1) and "endstage" disease (2).
Glomerular and/or interstitial fibrosis characterized 14 biopsy speci-
mens. On IF IgG and C3 was identified in the majority of biopsy
specimens with 1gM being demonstrated in addition to 10. Twenty
patients were followed up for up to 30 months; while 12 proceeded to
full or partial recovery, eight died, in seven of whom an unrelenting
course of continued nephrotic proteinuria and steadily declining renal
function were documented. Prevalence of Bilharzia infection was
significantly higher (P 0.05) in these patients than in controls, and was
associated with circulating free and complexed schistosomal antigen.
The role of this parasitic infection in determining severe glomerular
damage through induction of a state of mesangial exhaustion is
considered.
Value of renal biopsy in infective endocarditis. R. Rawat, Y. K.
Seedat, and A. S. Mitha. Renal Unit, Department of Medicine, King
Edward Viii Hospital and Sub-Department of Cardiology, Wentworth
Hospital, University of Natal, Durban, South Africa. Over a period of 7
years (1975 to 1981) renal biopsy was performed in 14 adult patients (11
males, 3 females; 13 blacks and I Indian; age range, 15 to 60; mean, 34
years). The aim of this study was to determine the value of renal biopsy
in (I) understanding the severity of the renal manifestations; (2) exclude
other renal causes; and (3) prognosis so as to ascertain suitability for
cardiac valve replacement. Clinical features of infective endocarditis
were pyrexia (57%), microscopic hematuria (57%), frank hematuria
(14%), clubbing of fingers (50%), splenomegaly (42%), and splinter
hemorrhages of the nails (36%). The commonest organism on blood
culture was staphylococcus (75%). Hypertension was absent. There
was no correlation between the serum complement (C3) and renal
involvement. Proliferative nephritis occurred in eight of the 14 patients
(57%) and all eight were in renal insufficiency. Six of the 14 patients
died (four uremia and two cerebral hemorrhage). Because of the high
morbidity and mortality, and cost of cardiac valve replacement, renal
biopsy is mandatory in all patients with renal impairment due to
infective endocarditis. Renal biopsy provides a better understanding of
clinico-pathological correlations, prognosis, and severity of the disease.
Management of the nephrotic syndrome in African and Indian chil-
dren. M. Adhikari, and H. M. Coovadia. Department of Paediatrics
and Child Health, King Edward VIII Hospital, University of Natal,
Durban, South Africa. The clinical management of children with the
nephrotic syndrome is usually not difficult and often attended by a
gratifying response. Where minimal change is the dominant histological
group treatment usually includes use of steroids and immunosuppres-
sives. However, therapy of nephrotic children with obvious glomerular
lesions is on less secure grounds. Care of the complicated patient in this
group is particularly difficult. We have addressed these problems in this
study and give an account of them as experienced in 170 children with
biopsy-identified nephrotic syndrome. One hundred and four of these
were African and the remainder Indians. The majority of African
children had extramembranous nephropathy while most of the Indians
had minimal change. Accordingly, the former were maintained on a
high protein diet and diuretics while the latter were given steroids.
Persistent hypertension occurred in 16.3% of the African and 3.0% of
the Indian children. Renal failure occurred uncommonly in 2.9% of the
African and 1.5% of the Indian children. Three children (one African
and two Indians) presented as acute nephritis. Serious infections
occurred in 8.7% of the African children and in 25.7% of the Indian
children. None of the African children were on steroids at the onset of
their infective episodes whereas 12(73%) of the Indian children were on
steroids or cyclophosphamide.
Incidence and causes of death in renal allograft recipients. L. Aucamp,
A. M. Meyers, J. R. Botha, F. J. Mime, and P. D. Thomson.
Departments of Nursing, Medicine, Surgery, and Paediatrics, Johan-
nesburg Hospital, Johannesburg, South Africa. As the mortality of
transplanted patients is still unacceptably high, we have elucidated the
causes of death in an attempt to highlight potentially preventable
situations. Three hundred and thirty-six cadaver (CD) and 91 related-
living-donor (RLD) recipients were studied in two groups; <1 year (CD
1 and RLD 1) and >1 year (CD 2 and RLD 2). The incidence, mean
time, and main causes of death were assessed. Years 1968 to 1979 were
specifically compared with 1980 to 1981 to emphasize a change in policy
over the latter 2 years. CD 1: 60% had good function at the end of year
1; 17% died, 56% of sepsis and 19% of cardiac or vascular complica-
tions. Years 1968 to 1979: 19% mortality vs. 11% in 1980 to 1981 (P <
0.01). This was due to earlier steroid withdrawal and more prolonged
hospitalization in high risks. CD 2: 202 patients; 49 deaths, that is, 24%
mortality or 15% of 336. This is a concern more so as death occurred
mostly in patients with good renal function. Myocardial infarction (MI)
35%, sepsis 29%, cancer 12%. RLD 1: 77% 1-year graft and patient
survival; 5.5% mortality. RLD 2: A further 10% died and 3% lost their
grafts that is, total mortality of 15% in RLD's vs. 32% in CD's. Causes
in RLD's were similar but death from MI significantly lower (23 out of
336; 7% vs. 2 out of 91; 2% P < 0.02). Sepsis and cardiovascular disease
form the major causes of death. There is much need for improved
methods of immunosuppression and better pre- and post-transplant
patient care. The high incidence of late deaths requires further study.
Renal problems in acute infective endocarditis in children. R. Moethi-
lalh and H. M. Coovadia. Department ofPaediatrics and Child Health,
King Edward VIII Hospital, University of Natal, Durhan, South Africa.
Abstracts
The aim of this study was to gain information on renal problems in
children with acute infective endocarditis (IE). There were 13 patients
(11 Africans, 2 Indians) whose mean age was 8.7 years, and eight of
whom were girls. Rheumatic heart disease was the major underlying
cause (nine patients), and staphylococcus aureus the commonest infect-
ing organism (five patients). Fever, murmurs, and anemia were the
most frequent clinical expressions of disease. The full-blown clinical
picture of acute glomerulonephritis did not occur in any of the children
with IE. Urinary abnormalities, oliguria, and persistent azotemia sug-
gestive of glomerulonephritis were present in a minority (four children).
The small number of renal specimens available (5) indicated some
correlation between clinical findings and histological abnormalities.
Paucity of clinical features of kidney disease was associated with
normal histology or interstitial changes with septic infarcts. Renal
problems were more impressive in staphylococcal endocarditis. Two
children with persistent azotemia, oliguria, and a relentless progression
to death had staphylococcus aureus endocarditis. They also had signifi-
cant renal histological changes with many septic infarcts in one and
diffuse mesangial proliferation in the other. C3 was either normal,
raised, or depressed in the ten patients in whom it was measured.
Therefore, although renal problems are marginal in most patients with
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acute infective endocarditis, they can be critical in children with
staphylococcal endocarditis.
Histological evidence of improvement in membrano-proliferative gb-
merulo nephritis after Isoniazid treatment. F. H. Pauw and G. W.
Anderson. Renal Unit, University Hospital, University of the Orange
Free State, Bloemfontein, South Africa. Previously, we reported im-
provement in renal function and urinary abnormalities in patients with
membrano-proliferative glomerulonephritis (MPGN) after treatment
with Isoni4zid. Although MPGN may have a varying clinical course,
spontaneous improvement in renal histology has not been reported.
Two patients with type I MPGN are reported. Both had persistent
hypocomplementemia. Both had tramlines in the basement membrane
and both had mesangial interposition and subendothelial basement
membrane deposits. Neither had evidence of SLE, infective endocardi-
tis, or tuberculosis. They were treated with Isoniazid 600 mg daily.
Both improved clinically. Serial biopsy specimens of both patients at 5
and 9 months after the onset of treatment showed no evidence of
subendothelial deposits. We consider this to indicate that the histologi-
cal abnormalities are recovering and that this can only be ascribed tG
the treatment.
